INTRODUCTION
A 1D synchrotron radiation interferometer for measuring the beam profile in a storage ring was first proposed by T. Mitsuhashi [1] . The principle of operation of a synchrotron radiation (SR) interferometer is based on measurement of the spatial coherence of the synchrotron radiation in the optical range. A diagram of the interferometer is shown in Fig. 1 . Radiation emitted by the electron beam passes through an aperture mask, the lens, the bandpass filter, and the polarizer, after which an interference pattern is observed in the detector plane. Information about the size of the beam is determined from the depth of the interference minima: the smaller the beam size, the deeper the minima, and vice versa. Thus, if the source is a point source, the minima of the interference pattern will reach zero. This effect is illustrated in Fig. 2 .
The intensity of the interference pattern depends on the value of the mutual spatial coherence () D [2] and in the case of circular apertures is given by the formula [3] 
where is the aperture radius, the distances D and R are shown in Fig. 1 , 0 is the wavelength of the observed SR, 0 I is the sum of the intensity of the SR from both gaps. Similarly, we introduce a formula for the case with rectangular gaps, which differs only in that trigonometric functions appear instead of If the electron beam has a normal distribution, then its size can be calculated using the formula
Thus, having obtained an interference pattern and knowing the parameters of the optical system, it is possible to calculate () D by approximating the interference pattern using formula (1) and then finding the transverse dimension of the beam, using formula (3). Fig. 3 . Interference pattern of a 1D interferometer. Figure 3 presents an interference pattern with transverse projections, taken on the 1D interferometer of the KEK storage ring (Japan) [6] , which has been in use already for a few years. The white lines delineate the region from which the horizontal and vertical projections were taken. With the help of the given interferometer, only the vertical dimension of the beam can be determined.
2D SYNCHROTRON RADIATION INTERFEROMETER
In this study, we propose to use the four apertures (holes) in the screen of the interferometer (2D interferometer) for the PETRA III accelerator. The design of the four-hole interferometer differs from the two-hole design only in the number and positions of the holes (Fig. 4) [7] . An interference pattern in the case of the 2D interferometer, modeled in the Synchrotron Radiation Workshop (SRW) program package [8] , is presented in Fig. 5 . The given program package allows one to write code, with the help of which the interferometer can be modeled for practically any geometry and shape of the apertures. Thus, in the case of the 2D interferometer an interference pattern is observed in both the vertical and the horizontal direction. Consequently, both dimensions vertical and horizontal can be reconstructed at once. The dimensions are reconstructed by fitting formula (1) to the horizontal and vertical projections with the distance between the holes in the corresponding direction D x or D y substituted for the parameter D in the formula. Consequently, formula (1) for the horizontal and vertical directions will look like this:
